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Background of Belarusian NooJ module 2011-
2015

e 2011 Overview of Belarusian and Russian grammatical dictionaries

e 2012 First Belarusian, Russian *.nod dictionaries, publication of
Belarusian NooJ module with texts, projects, grammars, dictionaries

e 2013 Syntax grammars for QEMU and direct speech processing
e 2014 Next steps in syntax grammars for QEMU processing

e 2015 First morphological and syntax grammars for
* syllabification,
e phonemic
* and prosodic transcriptions.
* Foundation of Belarusian NooJ team
* Minsk NooJ conference




Background of Belarusian NooJ module
2016 (first half)

* 2016 Next steps in morphological and syntax
grammars for syllabification, phonemic and
prosodic transcription;

» generating of texts for robotics command support;

Robot & Belarusian TTS




Background of Belarusian NooJ module
2016 (second half) — 2017

* Weekly news letters for Belarusian NooJ team and
Max Silberstein about done tasks and tasks that we
are going to do

 Hanna Stanislavenka
* Belarusian video tutorials for Noo
e Julia Baradzina, Maryna Marchyk

* Sentiment analysis for Belarusian touristic sphere

* New Java NoolJ core implementation
* Alaksandar Scharbakou, Yuras Hetsevich
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Belarusian video tutorials for NooJ




12 videos in Belarusian for new NooJ
articipants
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https://www.youtube.com/playlist?list=PLtc_R9i0zr6QjyLk5_Vn_9F4balHK42XW

Sentiment analysis algorithms
for the Belarusian NooJ module
in touristic sphere




Plan in general

* Overview of the problem and task definition
* Corpora collecting: training and test
* Experiments: 1%, 2"d on basis of training corpora

 Evaluations: on basis of training corpora and final
testing corpus

* Future plans
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Overview of the sentiment analysis (SA)
problem, focusing to Belarus

* Sentiment analysis aims to determine the opinion
of a speaker, writer, or other subject with respect
to some topic (emoticons “))))”, good, bad, sad
words about object)

* Belarus becomes more welcome and open for
touristic flow

* How can we measure opinion of
newcomers about Belarus?
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There is no any SA software
for Belarusian touristic content...

(:
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We hope that
NooJ can help us!

)
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Task definition

* Sphere —tourism

* Main topic of reviews — Mirski castle (Mipcki
3aMakK)

e Sources — Internet pages and social networks hash
tags with reviews for main topic




Sources — more than 20 web links

http://belarusgid.by/mirskij-zamok/
https://forum.onliner.by/viewtopic.php?t=244845&start=0
http://mircki-zamok.relax.by/otzyvy/
https://turzametka.com/mirskij-zamok/

https://tonkosti.ru/otzyv/

https://mirzamak.tam.by/otzyvy/
https://vladkonst.tourister.ru/photoalbum/31112
https://www.mishanita.ru/2014/08/11/23166/
http://citykey.net/review/priehav-v-eto-mesto-popadaesh-v-srednevekove
https://govorim.by/strana-belarus/93107-mirskiy-zamok.html

https://www.tuda-suda.by/countries/europe/belarus/mir/mirskij-zamok

http://traveltipz.ru/trips/attractions/id/24920 _otzyvy-mirskij-zamok-mir-belarus




Examples of reviews

POSITIVE

* «3aMOK 04YeHb Kpacueblii u Hympu,u
CHapyxcu.Bneyamansarouwjue sudobl OHemM U 8e4epom ¢
nooceemkou. Paoom o3epo u Heb6oabwol napK ¢
ycoinansHuyeu»

NEGATIVE

* «[llpu 8ve30e 8 20p00 cam 3aMOK He sudeH, yKazameneli
HUKaKux Hem. HemHo»cKo 3anaymanu, Ho 61a20 20po0d
Heboabwol, noamomy 6bicmpo Hawnu. KoHe4YHO 3aMOK
8)XCUBYIO HE NpPou3600uUm eesnu4ecmeeHHo20
eneyamaeHusa.Ho npu nokynke 6unema Ham He 6bin10
npeodnoxceHo ayduozuda. (0ObazamenbHO npocume, NoMomy
umo 6e3 He20 unu b6e3 3KCKypcoeooa mam He4yez20 0esname).
3Kcno3uyus oYeHs cnabeHbKas. »
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Corpora collecting (txt files)

* 1st training corpus
* pos. reviews — 503
* neg. reviews — 168

e 2nd training corpus
» Additional reviews were added to the 15t training corpus
* pos. reviews — 634
* neg. reviews — 207

* Test corpus
* Reviews are not appear in training corpora
* pos. reviews — 83
* neg. reviews — 24
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Transferring training and test corpora
Into NooJ corpora

_ — S . . =
o2 Corpus AlenaKNastaKMirskizamakPOSNEG2017-0... [ = |[ & [l " | ., — =
Compus Language is "Russian {n)"; Characters
Criginal Text File format is "Default™. Tokens ] Cor P Aot
Corpus consists of 841 text files Digrams

Tesdt Dilimitaris: "™n" [lawe Ha cneayoui AeHs OCTaKCh Nof BNeYaTNEeHNeM OT TOro yioTa i
aTMocepHOCTH, KOTOpYIo 3TOT 3aMOK nepenan Ham! B camom samke ecTs
FOCTMHMLE, M CIW Bbl PELLNTE NOCETUTH 3T0 HEBEPOSTHOE
MECTO,0CTaHOBWUTECH B Heil. Cam 3amMoK NoiapuT Bam Tenno 1 HesabsiBaemble
File Name | Size | Last Modif. | " BnevaTneHus!

neg__1 2366 16.0517
neg__10 1338 160517
neg__11 2273 160817
neqg__12 1325 16.0817
neg__13 1385 16.0817
neg__14 1253 16.0817

neg_15 2701 160517 o heqos not R
neg_16 2215 16.05.17 LT |
neg__17 1877 16.0517
I'IEQ_1 g 1430 16.05.17 ™ Show Text Annotation Structure
neg_19 1338 160517 -
neg 2 2545 15[:'51 .? 3amok HeﬁOJ'II:LIJOb‘IJ HWYero OCOEEHHOTO, NPON3IBOAWT BNEYATNEHHUE, YTO €10
I'IEQ_ED 334? _I ED51 .? CTPOWNMK C Uenbio NOKasaTh, 4TO "y Hac TOXe 3aMKW ecTe". Bonblue Yaca
neg_z'l _I 352 _I ED51 .? OEenNaTh HEYErQ. Mocne 3amkoB EBp':ll'IbIJ TakHuX Kak XOSHBEpd}EH WK 3aMOK Ha
neg_22 _I 553 _I ED51 .? BJ'IE}J,EJ €ro CMOTPETE HE CTOUT - paso4apyeTech.
nen 71 7480 1RNR1T =

Remove | Add I

|
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Experimental grammars under the
basis of the 1t training corpus

Naive variant

More accurate variant




One of the “Positive” subgraph

Positive phrases (true answers) — 348

a5 Structure of Pos_Neg_... [#23] | o= Pos_Meg_all_in_one_2017-05-15_1148_Alena.nog (= [= =]
Expand | Collapse | Refresh | Russian /Russian syntactic grammar consists of & graphs.
A

=~ Main

- Additional Negative Positive
- Additional Positive
- Megative

2 rosive

ApxuTerTvpa 38EO0paEMEAST
AHTVDEK

aVTEHTUYIHOCTE
aVTEHTHUHHEBIS

Bonee mpuatHoe EmevatneHie
Eonemas xonnesimnia

Byny pexoMennoBats
Buners! negoporue
DesyMHO TOHPABHIIOCH
boraroit ucTopHei
Dompmas TeppHTOPHE
bpaeo

Bemmronerned eun
Benmronenserii
Boccranosnen xopomo
BocxutnTenssoe MecTo
Briewatnaromie BHIOBI

Bee gpmut metoprei

Bee ouenrs Mumo

BeeT CTapHUHOM
EEIHEOIETIEH
EEIHEOIETHAT
BENMEONETHOS
BEIMEOIETHOM COCTOIHHI
BeJIHEOIeTTHBI
BEIHEONIETHE]

BeCchbMa MPHIHYHBIA




One of the “Negative” subgraph

Negative phrases (true answers) - 98

szl Structure of Pos_Neg.... [m23m] | o= Pos_Neg_all_in_one_2017-05-15_1148_Alena.nog = =] =]
Expand | Collapse | Refresh | Russian /Russian syntactic grammear consists of 5 graphs.
B- Main ~

i AdditionalMegative

- AdditionalPositive

(- Posttive
)

Negative

[Ioxoe
arpecCHEHEI [IepCoHAT
BesonacHocts Ha Hye

bes ocoboro uHTepeca

bec KOHLIA TOETOPANCA
Donbme NoCKa, BELIE3AHOCTH
DonBmMe IPYTINEL TYPHCTOR
bonemue ouepenn
bybHeHna ruma

Bynmet TOEENToBATO
byradhopckas

DBLIO 3aKPBITO

npobaema

BuTele NecTHHLEL
HeroMPOpTHO

E3DMpATECA HA BEPX CIOXHO
EMeYaTiIiIa He ocobo

BPAT JIM BITEYATIUT

ECE HA COBpeMeHHBI nan
ECE HEMHTEPECHO

eb1DOp Heborat

EBICOKMMH CTYITEHAMH
BBICOCAHO W3 [TANBLA
BBICOCAHBI M3 TTANbLA

E IOKE

Tnobanerenii MuHyC
ropasno Dobme TYpHCTOB
rPOMO3OEMM M MaCCHEHEIM
IyJI4Th Herjge

['yCTO BOCCTAHOBIIEHHEII
Janero He BCE B Kypee




Concordance for the 1st experiments

o Nool - [Concordance for Corpi

ocl File Edit Lab Project Windows Info CORPUS COMNCORDAMCE
Reset Display: |—5 rf; ::E:;a;jfnrz before, and 5 after. Display:™ Matches W Outputs

Texd | Before | Seq. | After
neg 137 not nnaH. Mysei spece soofie BHMManMA  He pocTowHSNEG .
neg138 not NOXOAMTE BHYTPW. Ho 310 ABHo He cTomT/NEG TEX OEHET.
neg139.not CpecTaepMpoBEaHHEIR POS - KaK 3T0 YacTo Bogu1
neg139.not YacTo BOOMTCA B HAWMX Kpaax -  He Ges sonpocos,/MEG
neg14 not [acne HecewxcKoro saMka 3ToT MOKE3aNcA  FPoMOsOKMM 1M MaccHeHbIM, MEG .
neg140.not 3TOT TOKE HE MNOX NOSTOMY  peroMenmyo/POS NOCEWETE 3TH SEMKK
neg 141 not Hackoneko  kpacweeim/POS OH BhIFMAAMT CHaPYX
neg 141 not OH BbIFMAAMT CHEPYHXMW, HACTONBKD KEe  He HHTEDECHbII:'I;F'OS OH BHYTPW. JKCAOSMLI
neg 141 not 0OH BbIFMAOMT CHAPYHMW, HACTONBKD X8 He WHTepecHeIR/ MEG OH BHYTPW. 3KCAOSMLI
negl141.not BawHKW oTKpEITEIE ANA TYPMCTOE NouTM  NycTeie/MEG I , CMOTPETE HE H3 YTO.
neg 141 not OTKPLITEIE ANA TYPUCTOE MNOYTA MYCTEIE, CMOTPETE HE Ha HTD!"E . B ryzeiton yacmi eL
neg 141 not ¥ nnatesm. Mo usHam Hemuoro  gopoxe/NEG YeM B FOPOMAE, HO He
neg 142 not JKCOO3WMLIAM NOKE ele  He pamywoT Aoratcteom/ MNEG . HO SEMETHOD, 4TO Ham,
neg 142 not Ecni He ofipallate BHMMaHWA Ha  ABHEIA HoBogen/MNEG
neg 143 not MpowsBooMT HE Takoe ApkKoe BnevatneHweMEG Kak HecBus, Ho Tem |

negl43.not
neg 143 not
neg 143 not
neg 144 not
neg 144 not
neg 145 not
neg 145 not
neg 145 not
neg 145 not
neg 146 not
neg 146 not

Heceux, Ho TEM He MeHes

MEHEE NOCETMTE 08AZaTENEHD CTOMT. M3
NoceTMTe ofAsaTensHo cTonT. HMs MuHycos -
MoOHATECA HA FENEQEH NONMNOMY YENOBEKY

anA espocne - 70 000 Gen pyG. OTpecTaepposaH
anA espocne - 70 000 Sen pyS. OtpecTaepuposaH
MogHWMETECR Ha BaLHK

W MONOOOrD YENOBEKE TaK KaK

NECTHWLA o4eHE v3HaR MHe nokasanock
NOKESanock UeHa 38 GUNeT SaBbIleH |
JKCNO3MLMA My3SER

YTO SEMOK M Er0 NOMELLEHMA

nocemTs ofAsatensHo/POS
rMuHycoB/ NEG

oYeHb KpyTeie/ NEG
TpyoHo/MEG

He noHATHO P05

He noHATHO MEG
Taxeno/MNEG

nNecTHWUE oveHe yakan,/ MEG
LeHa 53 AMneT saeeiwen/MEG
Hapogy oueHe mHoro/ MEG
Bneyatnuna He ocofo/MEG
TwaTensHoPOS

cTouT. M3 mMuHYCoB - 4
- D4EHE KpYTEIE OEpeE
OEPEEAHHEIE 1 KaMeH

- Ges ocofoil NpUBRASK
- Bes ocofoi NpUBASk
OE¥E ANA S00posoro
MHe nokasanoce ueH
. Hapoay oueHe mHort

, MPEACTAENEHS, B OCk
OTPECTEEPMPOBaHEI, 1
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Evaluation of the 1%t experiments

e (automatically calculated in the MS Excel)
* Precision: 0,91. Recall: 0,16. F-measure: 0,27.
* Discussion — It works! But it is not good accuracy.

* Decision — we have to
e update “true answers” because recall is too low
 and check it under 2" corpus for training

BbIJANAEM
NAYTOPbI 120 92 18

JAN3EHBIA 3 KAHKAPOAHCA HYIH JHiKankHack ui

11.not BO3MO¥HO. ST MUHYC NEG . Mpuuén 3HauuTeny | nn g11.not .Ine no
15.not BHyTpu pacnono oueHs kpyTeie MecTHULL C neg15.nof ne
15.not KpaAx, To i

16.not ayguorug, uTo  ouYeHs y4obHo

16.not BT

17.not 0HOM Yen £

17 not CTYMNEHK




Charts for the 1t experiment data analysis

Amount of “true answers”

1 evaluation

0 50 100 150 200 250 300 350 400
W POS m NEG
Accuracy
Accuracy, % M
0 20 40 60 80 100

™ F-measure ™ Recall ™ Precision
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Experimental grammars on the basis
of the 2" training corpus




True answers for subgraphs
of the 2nd training corpus

* Positive phrases — 524
* Negative phrases —404




Evaluation of the 2" experiment

* Precision: 0,92. Recall: 0,89. F-measure: 0,90

* Discussion

 Decision — try to test grammar from 2"
experiment under the test corpus

OAN3EHDBIA 3 KAHKAPOAHCA HYIAK

neg
neg
neg
neg
neg
neg
neg
neg
neg
neg
neg
neg
neg
neg

D). 4 4 A

1.not
1.not
10.not
10.not
10.not
100.not
100.not
101.not
101.not
101.not
102.not
103.not
103.not
104.not
104.not

TyaneTax CTOANK He TekyLyue POS
obbMHEIE YHUTAs Abipki B nony  NEG
HapepHoe, nyTel He cTouT NEG
13 NOMELEHWId ¥ odeHk kKpyTele | NEG
K Hum ouehb kpy ¢ Beicokumu cTyr NEG
C 0fHOl CTOPOHE KONMX03 NEG
mano. Bea maww goexate cnowxno NEG
Ho AywesHocTy He : NEG
Ho oywesHocT Kommepuma NEG
-ESFDCBE34822 ) POS
HDawe cnuwkonm xopow NEG

skcnoxaToe He v NEG
IKCMOHATOR He I paspo3dendsl  NEG
YUto kacaeTcA ne He Bce oguHakoe NEG
c coboll, Ha Tepp UeHkl HeoBsAcHu NEG

BbIOANAEM
NAYTOPbI

kneim Hassy
anAa
YHikansHaceL

aeipky B nony'. Janekc negl.not

. Naneko He Bce Bawu negl.not

noceljat HekoTopele ¥ negl10.not

nofsemel ¢ Beicokumu negl0.not
GSPLIT:u Alenakh neg10.not

. korga ece no komang neg100.not

. v BTOpOIt 3amok - Hec neg100.not

. Kommepuma g unctom neg101.not

GSF neg101.not

e neg101.not

B YWCTOM BUOE

. KaK 3aHoeo nocTpoekl neg102.not
. OHW pa3spoaHenHsl U 1w neg103.not
W MHorga cozgaetcA er negl03.not
u oBxoguTensHel, a yke negl04.not
GSPLIT:u AlenakKMirsk neg104.not

BbIBOA3IM

Toneki 1 pa3

YCH Ha3gy MmapKep XBOChLK
negl.not neg 1.not
neg10.not negq 10.not
negl00.not  neg 100.not
negl0l.not  neg 101.not
negl02.not  neg 103.not
negl03.not  neg 103.not
negll4d.not  neg 104.not

812

KonbKackLls
Bribpaxara

(=R = R = AR - R - R — R — R =

It is good accuracy! Can we use it?

583

canpayael POS

o o oo oo oo o000 o oo

168

canpayael NEG

0
0
1
0
0
1
0
1
0
0
1
1
0
1
0



Charts for the 1%t and the 2" experiments data

analysis
Improving of “right answers” subgraphs
W 2 test
NEG 98— m 1 test
0 100 200 300 400 500 600
Accuracy
. B F-measure
Accuracy, % = Recall
B Precision
76 78 80 82 84 86 88 90 92 94

yw\ ¥



Evaluation of 2" grammar under the
test corpus

* Precision: 0,94. Recall: 0,70. F-measure: 0,80

* Discussion — recall is going to down, but precision
— to up. F-measure — is going to down but it is still
enough.

 Strategic decision — to do
* visualization of all data in a charts
 analytical plans for the stabilization of accuracy

BbIJANAEM

MAYTOPbI 79 68 7
Kkneim Hase Yy  BbIBO, 431
AnA 1 paz Us
OAN3EHDBIA 3 KAHKAPOAHCA HYOA YHiKansHack Ui yck Haa By Mapkep oChbL| op: canpayael POS  canpayael NEG
g 1.not H= He o4eHk noxpae NEG B Mupckom negl.not negl.not g 1.not 1 0 0
g 1.not kadpeluer 1 Hefoporoi POS rocTuHuUeL Mevaneka negl.not 0 0 0
g 15.not Quetb kpyTeie n NEG , 3anapubca ,noka  ne g15.not neg15.not neg 18.not 1 0 1
neg 18.not Muryc NEG Mupckore samka negl8.not g18.not q 18.not 1 0 1
g 18.not 00 Hero He oueHb yaobHc NEG AobupaTboA Ma negl8.not 0 0 0
g 19.not uyBCTBYETCA cTa ) POS GSPLIT:u negl9.not g19.not g 2.not 1 0 0




Charts for the 1t, 2"d and test experiments data analysis
Improving of “right answers” in subgraphs

POS 524

W 1 test
W 2 test

NEG

404
0 100 200 300 400 500 600

Improving of accuracies between experiments

Accuracy (1st), %

B F-measure

M Precision
Accuracy (test), %

' 0 10 20 '0 40 50 60 70 80 90 100 I ‘




Plans for SA grammars improving & using
in applications

* to add <WF> and <P> modifications into grammars
for more accurate work grammars in general case

* to improve the constructed syntax grammars
algorithm with adding the to a subgraphs of tagged
true answers for Adverbs and Adjectives

* to do modifications in Excel calculations when we
obtains multiple POS (NEG) annotations for the
same review

* to add a tag for neutral state

* to build online Java Belarusian NoolJ prototype for
sentiment analysis tourism task automatization
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Implementation
of new Java NooJ core




Statement of the problem

* to develop new dictionary module for NOOJ
* to develop new RegExp module for NOOJ

e to test it under the test set that includes short text,
6 tasks for NoolJ Linguistic Analysis & Locate pattern
functionality of NooJ formalism
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What we can use?

* C# NOO!J version as working program

* Open source of Java NOOJ from META-SHARE for
modification

* NooJ manual as hand book of NooJ formalizm

* Sample files of *.dic, *.nof, properties from the
Belarusian NooJ module

* Model-View-Controller approche
* E-mails to Max :)
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http://metashare.elda.org/repository/browse/source-code-for-the-java-version-of-nooj/2f8caa506aff11e2aedc000423bfd61c0a125e4434514b43ba542943a6108ec7/

Data model classes diagram

<<Java Class=»
(® SercherOutputPrinter<B WA>
model

ab:B
awWw
agA

d: SercherOutputPrinter()

Oc SercherQutputPrinter(B,W,A)
@ toString():String

© getd()

@ setB(B).void

@ getW()

@ setW(W):void

0 getA()

@ setA(A)void

<<Java Class=»
(% DataPrinter
model

DataPrinter()
@ toString():String

<<Java Class>>
(® AnalisedWord
mode!

<<Java Class=»

(9 Lexicallnformation
ozl

o WordForm: String

o WordFormText: String

o mainCategory: String

o adverseCatigory: Hashtable<String,String> = new Hashtable<String, String=()

o AnalisedWord()

@ getWordForm():String

@ setWordForm(String):void

@ getWordFormText():String

@ setWordFormText(String):void

@ gethainCategory():String

@ setilainCategory(String):void

@ getAdverseCatigory():Hashtable<String, String>
@ sethdverseCatigory(Hashtable<String, String=):void
@ setAdverseCatigoryElement(String, String):void
@ toString():String

o wordForm: String
o mainCatigory: String
4 lexinfo: ArrayList<String> = new ArrayList<String>()

OcLexicaIInform!ion()

@ getWordForm():String

@ setWordForm(String):void

@ gethainCatigory():String

@ sethainCatigory(String):void
@ getlexinfo():ArrayList<String>
@ setLexinfo(String[]):void

© setlexinfoElem(String):void

@ toString():String

A \

<<Java Classs»

©Property

model

o mainCatigory: String
o adverseCatigory: Hashtable<String,String> = new Hashtable<String, String=()

o Property()

@ getMainCatigory():String

@ sethainCatigory(String):void
© gethdverseCatigory():

© setAdverseCatigory(Hashtable<String String>):void
© setAdverseCatigoryElement(String, String):void
 toString():String

String String>

<<Java Classs»
(9 Paradigm
model

<<Java Class»»

(®Gramm
model

a wordForm: String
a wordDelElement: int
4 paradigm: Hashtable<String ArrayList<String=» = new Hashtable<String, ArrayList<String=>()

a wordForm: String
4 paradigm: Hashtable<String, ArrayListeStrings= = new Hashtable<String, ArrayList<String>=()

oﬁ Paradigm()

@ toString():String

@ getWordForm():String

@ setWordForm(String).void

@ getWordDelElement()int

@ setWordDelElement(int):void

© getParadigm():Hashtable<String, ArrayList<String=»

@ setParadigm(Hashtable<String, ArrayList<String==):void
@ setelemOfParadigm(String,String[l):void

OcGramm()

@ getWordForm():String

@ setWordForm(String):void

® getParadigm():Hashtable<String, ArrayList<String=>

@ setParadigm(Hashtable<String, ArrayList<String==):void
O setelemOfParadigm(String, ArrayList<String=:void

@ toString():String
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View

* Simple console output




Controller classes diagram

==Java Class==
(3 Defworker
(dtaut package)

==Java Class=»
(& Nofworker
(detaut paskage)

2 path: String = "c:Users/Shcharbakou_a DocumentsioNoo e Lexical Analysis/_properties.det”
 br: ButferedReadsr = nul
= listOfProperty. ArrayList=Propertys = new ArrayList=Property=()

4 partOtParadigms: Hashtable=String, String(]> = new Hashtable=String, String[]=()
& paradigms: Hashtable=String Hashtablz=String String=» = new Hashtable=String, Hashtable<String, Stringe=()
4 ligtOfParadigms: ArrayList=Paradigms= = new ArrayList=Paradigm=()

a wordDelElement: Hashtable<String Integer= = new Hashtakle<String, Imeger=() & Detorker)

4 br: BufferedReacer = nul & readFromDisk(String ) void
alist: List = new List() & outputryvaid

© parts: String[]

& Hlatorker()

& readFromDisk(DicWorker, String): vaid
& output():void

==lava Clags== ==lava Clagss=

1' ©fnalisys (@Sercher
<Java Class=» (detauk package) (detault package)
@ textBetore: StringBullder = new StringBulder() o corcordances: ArrayL ist<SercherQutputPrinter=String String Strings> = new ArrayList<=()

(3 DicWorker

detaut package) & analissTest: Hashtablscintsgsr Analisecor- - nsw Hashtabla-intsger, AnslssdAiord-r) pe—
et e
4 wards: Hashtable<String String= = new Hashtable<String, String=() RS i A S AT LS P O R S e S =0 & serchForCatenory(Hashtable<inteser Analisecvord= String):void
_ 2 iSOG ArrList-Gramini = e ArrayList<Gramm-1 " i
& br: ButteredResder = nul & autput(yvaid

& mainOutput: StringBuilder = new StringBuilder()

4 lexicalinformationList: ArrayListaLexicallnformation= = new Arraylist=Lexicallnformation=(1
4 lexicalinfarmationTable: Hashtable=String Lexicallnformation= = new Hashtable=String, Lexicaliniormation=() Fanalisys)

@ analisys(Dicyarker Nofviorker, Textorker, Defiorker L woid
© getinalisedText(;Hashtable<integer, Analisediord-

o st Analisedord=Tvoid

& output(): void

FDicwiorker()
& reacFromDisk] String): void
& output() void

=2lava Class»=
(3 Textworker
(detault package)

o textBiefore: StringBuilder = new StringBuilder()
4 br: BuffersdReacer = null
alist: List = new List()

& TextWorker()

& readFromDisk(String):void
A OutpURC Y ol

@ ot Text() StringBuilder
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Controller and data models classes

diagram

ey —
@ Gramm
[t poeaget

o wordFom Strng
& purpdgn 5
o Gramm)

Ayl BleSiing.

ListaSaringas = s

<<lave Class==
EAnalisys
Haaal sashign)

® oetWerdFarn{xStmg
@ setWordFomiSiring vk

@ gelPRG) SRS g ALl S

& eetParatgr|HashissleSrng ArrayLt=Sing==] vir
& sebekm0 ParadgmiSinag, ArayL sk Sinng= ok

® 103imgikEtrng

o teBufore. SrngBuider = new StingBubder)
4 alW¥ordl orms: Hashiabie<Stng AmeyLst=Sing== = new Hasttabie<Simg, ArayUst=Srng==il
4 mainOutpst SrapJuider - neve StngBukder]

=<Java Llas==

& WaisFamm String
& WordFarmlax|. Siring
= manCalezory: Srng

£ avarssCatigony: HastosbiesSinng, Strnge = raw Hashinsie<Sng Simgal)

~ansiseTar

o dakaya()

-

7| & cutptlovoid

........................ _— -
welgve Chasass
(B0eMorker
Hietaut package)
| @ sath String = aalysil_properies.der
: ol M acisdar = nol
| & venarter)
& reaFromDstSimgivod
| & tutpu Vo
~hetl Propery 2.0
wdava Clusare
B Progerty
(2wt package)

celave Uasses
(@ Lexicaintormation
il package)

 manCatizory: Srng
© aduermelanary” Heahosie Siring Strivgs = new HasroiblesSiring, Strngs()

& worsFom Sring
= manCaigory: Siisg
= bexinta: ArmayLst=Srngs

e AreyListSinng T

WL i

Ferpany(h

& geidlanCatgoryl) Stmg

# setanCatgury[Srngived
 3etaduersaCatiory HHashiable<Sting Svngs

@ aslAdvarsaCatigaryi Hasatabs=Sirig, Strings] void
@ salAdvarssCatizoryEwmertSirng Sring) v

@ gLl Stng

@ getliordFarnl) Bhing
@ setfiordForm(Srngvod

@ geTanCatgory Sy

@ seRanCatiorSirng ks
@ aeLaxinfoi:ArnLiteiing.
& et uxinfoiSiigllivud

@ seLaxhfoben|Sringkvod
 toStrngiErng

—

\

\

oy m—
@ serTest
[emtnes pacinget
oFsermzal
B AR TR e

[

o Anumesnara;
& geWerdForn() Stiing

@ sesviordformiSragkvod

@ gesWordFornTend:5trng

@ seslordFormiTesdSting) ok

@ getakCatageey]) Siing

@ vetaiCatngery Srnglyod

& gestdverseCaigryll Hsshiabie<Simg, Stng=

@ seddverseCatigury Hashieble<Strng Sting- kud
@ seshdveraeCatigunylement(Sying Sting] okt

s javn Classee

= e fors: Srngduide
= br: BetrersaRisader - ol
& I35 List = new L

a Tafvurkan])
[ readFrombiskiStrng)veed
& oitutifiveis

@ gemedrEsrno3uider

ay y %

. String():

£ paredigms; g

& b Butersdfssser  nul

=new

& wordDsiCismen Heshissie=5rng imtage= = new HashiabheSineg, Niegrs(:

B Sringaa()

wiarkeri}
& rendFromOmbDkWarker STing ol

& oot void

]

ccjava Class==

[stask: packas)
ab 8
“<lava Cosars £ ww
(& Sarchy Ak
u Hndmt packge) corcodmeces | @ SereherOutpaterreee)
o serchen; o 7| e sy 0
® sercaForCatsgory Hashizsisileer AnalsediVars Strnokvod @ eStmglkStrng
& cutpul) void
wcdavs Caaans
3 Paradigm
st eacinga)
= worsFom Srng
& worseEenzal im
= padge g syl e e g, ArvaLi
N ]
0. 7| @ tosrnzikseng
@ getdibdFan) Siring
@ sutiipdFa S g vod
@ getiiodeElmentikint
@ setvicribeiementintivod
 QeParadimiHastiabie Siring, Aray Bt Sirng=
- - A
& nebandParsdigmiSirng, Sringl) veid

axlnva Cpsss=
(& DickVorker
et packages
& words: Haahteske<Sirng Stings = now Hassabio-Strng, Strnge}
b Bulle pRmadar - il
F Dicworkr]
& ressFromDss Srng vod
& outpshivod
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Descriptions of the developed classes

e Class AnalisedWord, are presented in the class diagram
implements a full linguistic information stored analyzed word
contains fields such as: word form, a particular form of words in
the text, some of the language and other linguistic information.
Appropriate methods are set and returns the value fields of the
class. Just overridden method in the object recording line

* Class Lexicallnformation shown in the class diagram implements a
data model and stores the basic linguistic information word as
described in the dictionar\{. It includes fields such as: word form,
part of speech, and other linguistic information. Appropriate
methods are set and returns the value fields of the class. Just
overridden object recording method in a row.

e Class Paradigm shown in the class diagram implements a data
model for storage in the computer memory all inflected grammar
words. It includes fields such as: word form, the number of
changes the sign at the end of words, the variable part of the
word. Appropriate methods are set and returns the value fields of
the class. Just overridden method in the object recording line

A, A 4 AMhAd



e Class Property shown in the class diagram implements a data model and
stores the additional linguistic information. It includes fields such as:
part of the language and other linguistic information. Appropriate
methods are set and returns the value fields of the class. Just
overridden object recording method in a row.

e Class SercherOutputPrinter shown in the class diagram implements a
data model and stores the context in which the word is used in the text.
It includes fields such as: context before the word, the word, the context
after the word. Appropriate methods are set and returns the value
fields of the class. Just overridden method in the object recording line

e Class Gramm presented data model to store in the computer memory
all inflected grammar words. It includes fields such as: word form, all
forms of words with corresponding linguistic information. Appropriate
methods are set and returns the value fields of the class. Just
overridden method in the object recording lineBelow The the group of
classes that belonging to the data controlers : DefWorker, DicWorker,
NofWorker, Sercher, Analisys.
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* TextWorker class provides methods that implement
the file processing function of the text type files.

* Analysis class provides an implementation of
secondary processing of the text prior to analysis,
the construction of grammars, text analysis, the
preparation of the analysis results to the output
file, the output of the analysis of the text in the file.
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For the analysis of the text are used 3
types of files for dictionary

* «Dictionary»

* «Inflectional / Derivational description»
* «Dictionary properties definition»

A, 4 4 Abhd



3 classes have been implemented for
processing dictionaries

=<Java Class== ==Java Class=»
(& NofWorker (& DefWorker
controller ‘controller

& partOfParadigms: Hashtable<String, String[l= = new Hashtable<String, String[l=(} 4 path: String = "c/Users/Shcharbakou_AJ/Documents/ONool/be/Lexical Analysis/_properties.def”
& paradigms: Hashtable<String, Haghtable<String, String== = new Hashtable<String, Hashtable<String, String==() & br: BufferedReader = null
& |igt0fParadigms: ArrayList=Paradigm= = new ArrayList<Paradigm={} 4 listOfProperty: ArrayList=Property= = new ArrayList<Property=(}
& wordDelElement: Haghtable<String, Integer> = new Hashtable<String, Integer={) d:DerfDrker(}
4 br: BufferedReader = null @ readFromDisk(String):void
& list: List = new List() @ output():void
© parts: String[]
& NofW orker()
@ readFromDiski{Dic\Worker, String):void
@ output()void

==Java Class=»

(9 DicWorker
controller

& words: Hashtable<String, String= = new Hashtable<String, String=(}

& br: BufferedReader = null

& |exicalinformationList: ArrayList<Lexicalinformation= = new ArrayList<Lexicallnformation={}

& |lexicalinformationTable: Hashtable<String Lexicalinformation= = new Hashtable=String, Lexicallnformation={}

& DicWarker()
@ readFromDisk(String):void
@ output{}void
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Description of the developed classes
for work with dictionaries

* DefWorker class provides methods that implement
the file processing function of the type «Dictionary
properties definition».

* DicWorker class provides methods that implement
the file processing function of the type
«Dictionary».

* NofWorker class provides methods that implement
the file processing function of the type «Inflectional
/ Derivational description».
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Analysis class was implemented for
word processing

<<Java Clasg»» . .
 Analsys Analysis class provides an
cortoler implementation of secondary
o textBefore: StringBuilder = new StringBuilder() . .
& analizedText: Hashtable<Integer AnalisedWord= = new Hashtable<Integer, AnalizedWord=() prOCQSSH']g Of the teXt prlor tO
4 alwordForms: Hashtable<String ArrayList<Siring=> = new Hashtable<String, ArrayList<String==»() anaIySIS , the construction of
& [istOfGramm: ArrayList=Gramm: = new ArrayList<Gramme=() .
& mainOutput; StringBuilder = new StringBuilder() grammars, text anaIVSIS' the
& sentences: String] preparation of the analysis results

& analizedText?; AnalizedText = new AnalizedText()

@ Analisys()
@ analisys(DicWorker,NofWorker, TextWorker, DefWorker ) void
@ getlistOfGramm() ArrayList<Gramms=

to the output file, the output of
the analysis of the text in the file.

@ setlistOfGrammiArrayList<Gramm=):void

= textAnatationFormer(String, ArrayList=AnalisedWord=):void
@ genereteGramm(DicWorker NofWorker):void

@ gethnalisedText(} AnalisedText

@ seténalizedText(AnalisedText) void

@ output(}:void

A, 4 4 Abhd




One simple example how to work new RegExp

Task: Locate pattern: <VERB+Present>

For text: akTpbica cag3ena i rag3ena Ha yBaxoa. akTpbic 3 ab'e3ay iwna, ana Taro Kab yckoubiupb.
aKTPbICbl iAyLb HA YBAxXoAbl T3aTpay.

Must be

Text Before Saq_ After
M4 TAro Kab yCKOYBILE. AKTPRICEI  iOVIE  Ha VEAxoOsl T3aTpay.

\ \ \

"l Problems @ Javadoc @,Declaratlnn _‘EEI'-_'h\% Console 52 7 DEh'.IB\

<terminated> Rerun view.5erTest.readFromDizk g Files (B0 Javaljrel 8.0 131\bin'javaw. exgld
SercherQutputPrinter [befors

Answer is:

Approve: yes
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Testing

Task 1. Locate pattern: <NOUN>
Text: akTpbica caa3ena i raa3ena Ha yBaxoa,
aKTpbIc 3 ab'e3ay iwna, AnA Taro Kab yckoublupb.

Text Before | Seq. After
AxTpeica caAgsenairndagsela Ha Yeaxon
AxTprIica camzenairnaniela Ha YBaxon . Axrpric 3 ab'ezny imna

cAmsenairmansena Ha Veaxon.  AxTpeic 3 ab'esoy imma, ona
rnansena Ha ¥eaxon. AxTpeic 3 ab'esmy imma, mma Taro Kab YCKOUBILE

Answer is:

Problems @& Javadoc Declaration Search B Console 52 % Debug

<terminated> Rerun view.5erTest [JUnit] C:\Program Files (x86)\Java'jrel B.0_131\bin'javaw.exe (15 man 2017 r,, 16:54:34)
SercherQutputPrinter [before=, word=akTpwca, after=cagsena i rnagsena Ha |

SercherOutputPrinter [before=akTpwica cagsena i rnagsena Ha , word=yBaxog., after=aktpuc 3 ab'esgy iwna, ]
SercherOutputPrinter [before=cagsena 1 rnagsena Ha ysaxog. , word=axTpwc, after=3 ab'esgy iwna, ana ]
SercherQutputPrinter [before=rnagsena va ysaxog. axTpwc 3 , word=ab'esgy, after=iwna, gna Taro kab ]

Approve: yes. Comments: there are some mistakes in letters case
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Task 2. Locate pattern: < VERB >

Text: akTpbica caa3ena i rsa3ena Ha ysaxos,.

aKTpbIC 3 ab'e3ay iwna, Ans Taro Kab ycKkoublLp.
Answer must be:

Text Before | Seq. After
AxTprica cagzena irmanzena Ha Veaxon. AKTpEIC
AxTprica camzenai Taoagsena  Ha VBaxon. AxTpeic 3 ab
Veaxon. AxTpelc 3 ab'ezgy  imua . IJI4 Taro Kad VCKOYEILE.

'eamy fMuTa, IM4 TAaro kab  YCKOYBILE

Answer is:

*| Problems @ Javadoc |, Declaration < Search B Conscle i2 %5 Debug

<terminated> Rerun view.5erTest.readFromDisk [JUnit] C:\Program Files (x86)\Java'yrel 8.0_131\bin\javaw.exe (15 man 2017 r,, 17:02
SercherQutputPrinter [before=akTpuwca , word=cagsena, after=i rnagsena nHa yeaxog. ]
SercherOutputPrinter [before=axkTpwca cagsena i , word=rnagsena, after=Ha yBaxop. akTpwc 3 |
SercherOutputPrinter [before=nHa yBaxon. akTpuc 3 ab'esgy , word=iwna,, after=gna Taro kab ycxkoubub
SercherQutputPrinter [before=ab'esgy iwna, gna Tarc kab , word=yckoudsub., atter=]

Approve: yes. Comments: please check small mistakes in punctuation




Task 3. Locate pattern: <akTpbicami>

* Text: aKkTpbICca caa3ena i raa3ena Ha yBaxoa,
aKTpbIC 3 ab'e3ay iwna, onA Taro Kab yckoublub.

e Answer must be:

Text Before | Seq. After

AwTprica capzenairnagzena Ha Yeaxon
cAmsena i rmansena Ha Veaxon.  AxTpeic 3 ab'esmoy imma, ona

* Answer is:
*! Problems (@ Javadoc [} Declaration -+’ Search [ Console 33 4 Debug

<terminated> Rerun view.SerTest.readFromDisk [JUnit] C:\Program Files (x86)\Java\jrel 8.0_131\bin\javaw.exe (15 maa 2017 r, 17:06:04)

SercherQutputPrinter [before=cagsena i rnagsenal na ysaxon. , word=akrpuc, after=3 ab'espy iwna, ana |
SercherOutputPrinter [before=, word=axtpuca, after=cagsena i rnspsena va ]

* Approve: yes. Comments: please check case of letters
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Task 4. Locate pattern: <akTpbicami><VERB>

* Text: akTpbICa caAA3ena i raa3ena Ha yBaxoga.
aKTpbIC 3 ab'e3ay iwna, ana Taro Kab yckoubiupb.

* Answer must be:

T Text | Before | Seq. After
‘ AxTpeica cagsena  irnaasena Ha yeaxon. AKTpsIC

e Answer is:

\*! Problems @ Javadoc |G Declaration <~ Search [ Console i2 % Debug

<terminated> Rerun view.SerTest.readFromDisk [JUnit] C:\Program Files (x86)\Java\jrel .8.0_131\bin\javaw.exe (15 mas 2017 r,, 17:10:41)

. SercherOutputPrinter [before=gna Taro xab ycxoumuyb. axTpeice , word=igyus, after=na ysaxogm T3atpay. ]

* Approve: no. Comments: must be other word located.
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Task 5. Locate pattern: <VERB+Present>

For text: akTpbica caa3ena i rnaasena Ha yBaxod,. akTpbic 3 ab'e3ay iwna, gna tTaro Kab
YCKOUbILb. aKTPbICbI iAyLb Ha YBaxoApbl T3aTpay.

Must be

Text Before | Seq. | After
M4 TAro Kab yCKOYBILE. AKTPRICEI  iOVIE  Ha VEAxoOsl T3aTpay.

ANEEEANEEAN
NS NN

v Problems @& Javadec @,Declaratinn Eear-_'h\% Console &3 5 Debuc
i m Files B0 avajrel 8.0 131\bin'javaw.exeld
=

Answer is:

<terminated=> Rerun view.SerTest.readFromDisk
SercherQutputPrinter [befors

Approve: yes
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Task 6. Locate pattern: <aktpbicbI><VERB+Present>

e For text from task 5
e Answer must be:

Text Before | Seq. After
| fmia, A4 Taro Kab yCKO4BILb. aKTPBICHI iAVLIL Ha YBaxoas! TaaTpay.

e Answer is:

{ |*/ Problems @ Javadoc 3, Declaration Search [E) Console $£3 #5 Debug

<terminated> Rerun view.SerTest.readFromDisk [JUnit] C:\Program Files (x86)\Java\jrel.8.0_131\bin\javaw.exe (15 mas 2017 r,, 17:13:19)
« SercherOutputPrinter [before=iwna, gna Taro kab yckousub. , word=axTpmcst igyub, after=igyup Ha yBaxogwm T3aTpay. ] .

* Approve: yes.
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Plans for further development of new core of
Java Nool

* To complete the RegExp module. Re-check tests.
* To finalize the dictionary module. Make tests.
* To extend the functionality for NooJ grammars.
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Thank you for your attention!

Questions? Suggestions? Cooperation?
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